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certain types that yield colloidal solutions; this is especially
noticeable with certain starches, proteins, and dyes.
The Fourth Rule of Solubility.—The solubility behavior of solid
compounds is dependent upon the molecular aggregation in the solid
state. It is because of this factor that the solubility behavior of
liquid compounds may be predicted more safely than that of
solids. Solubility is dependent upon the species in equilibrium
with the saturated solution. The molecular aggregation in the
solid state finds expression, however, in other physical properties;
for example, in the melting-points of the compounds. By judi-
cious use of relationships which have been pointed out in this
field, we possess a means of predicting many cases of solubility
that might otherwise be treated as exceptions.
Among compounds of a given homologous series, high
melting-points1 may often be associated with low solubility.
Among isomeric substances (space isomerism) the isorner least
stable toward rearrangement possesses the lowest melting-point
and the greatest solubility. Among position-isomers, such as
the isomeric di- and tri-substitution products of benzene, only
a fair agreement is found, with the assumption that the solu-
bilities of the isomers are in the order of their melting-
points.2
The melting-point and solubility relationships of the saturated
aliphatic dicarboxylic acids illustrate this rule (IV) among com-
pounds that are not isomeric but homologous. In this series, we
must apply Rule II separately to the acids with odd and to those
with even numbers of carbon atoms. Beyond the Cy member,
we find, however, that one group is rapidly approaching the solu-
bility of the other and both groups are rapidly approaching the
solubilities of the corresponding hydrocarbons. (See Fig. 2.)
In agreement with Rule IV, we find that the solubility of an
organic compound is greater when the saturated solution is in
equilibrium with the liquid substance than when in contact with
the solid at the same temperature. For example, at 70° benzoic
acid is soluble in water to the extent of 2 per cent provided that
the saturated solution is in contact with solid benzoic acid; when
1 This docs not apply to compounds of the "salt type."
2Carnelley and Tomson, J. Chem. Soc. 53, 791 (1888);   73, 618 (1898);
J. prakt. Chem. 52, 72 (1895); 59, 30-45 (1899); J. CUem. Soc. Abstracts 92,
i, 745 (1907).

